Introduction
Salivary cortisol analysis has been widely used as a method for evaluating stress such as evaluation of the effectiveness of relaxation methods and labor environment assessment. However, this type of measurement has the inherent problem as timing of the sample, oral hygiene and the distance of sampling from the meal that can affect salivary cortisol level [1] . The biological material also need to be stored at -20 C° and careful transport [2] . Recently also the hair has been used to measuring drugs [3] , sex hormones [4] and to study HPA activity over a long period. The hair analysis can be considered a window to the past as it maintains a historical memory. Particularly hair cortisol level has potential as biological marker of chronic stress [5] . Hair sampling is not invasive method, hormone levels are not influenced by acute stress [6] as handling of the subject, samples can be stored at room temperature and easily sent to the lab. The sample does not decompose like other body fluids or tissues [7] . On the other hand limitations are given by the fact that till now it cannot be used to assess short-term hormone variations which may be affected, at least to a small extent, by the growth stage and rate of the hair [8] , by the synthesis of local metabolites in hair follicles [9] and by seasonal variations [6] .
The purpose of this study was to verify if the dayto-day variations of salivary cortisol can be monitored also in shaved hair.
Materials and methods
The experiment was performed on five healthy adult men. Saliva and hair samples were collected on three consecutive days, three times per day (at 8:00h -11:00h -23:00h). Hair samples were carefully obtained by shaving using electric razor and stored in dry tubes at room temperature until analysis. Hair cortisol assay was performed as described by Comin et al. [10] . Salivette ® was used for collecting saliva samples. Participants were instructed not to eat, drink or brush their teeth 30 min before collecting saliva. Saliva samples were stored in a home freezer immediately after collecting. The samples were then centrifuge for 15 min at 1,500 g. Cortisol concentration was measured by a RIA method as described by Comin et al. [10] .
Results
The mean salivary cortisol concentration at 8:00h -11:00h and 23:00h was 2.57 ± 0.29 ng/ml -1,30 ± 0.07 ng/ml -0.54 ± 0.05 ng/ml (mean ± ES). Minimum and maximum values were 0.32 and 5.44 ng/ml.
The mean hair cortisol concentration at 8:00h -11:00h and 23:00h was 39.12 ± 1.12 pg/mg -28.19 ± 1.44 pg/mg -23.44 ± 1.63 pg/mg (mean ± ES). Minimum and maximum values were 12.46 and 45.96 pg/mg. Salivary and hair cortisol at 8:00h were significantly higher than cortisol level at 11:00h and 23:00h (p<0.001). Saliva and hair cortisol levels in the five healthy adult men are shown in Figure1. 
Discussion
In this study we verified if the day-to-day variations of salivary cortisol can be monitored also in shaved hair. The difference in cortisol concentrations between saliva and hair are due to the fact that cortisol needs to enter the hair shaft during hair growth (the anagen phase) through passive diffusion from blood capillaries present on the basement membrane [11, 12] . This study reveals a comparable trend between saliva cortisol and hair cortisol. Salivary and hair cortisol concentrations were highest in the morning during the first collection at 08:00h, decreased throughout the course of the day and reached its lowest concentrations in the late evening as described in literature [13] .
This similar cortisol profile leads us to say that hair can be used for evaluate day-to-day cortisol variation as saliva. Thereafter, the diversity of the biological sample does not affect cortisol evaluation. This approach give objective information about HPA activation on daily and long period and could be applied for ergonomic scientific research purposes. Hair cortisol concentration measurements can be used to evaluate long term variations but also day-to-day variation of the HPA activity in discomfort, wrong type of life, the use of inappropriate daily equipment in house or office and the quality of life. 
